A global developmental delay is expected from Down syndrome, affecting motor, cognitive, OLQJXLVWLF DQG SHUVRQDOVRFLDO VNLOOV +RZHYHU QRW DOZD\V WKHVH GHOD\V DUH SURSRUWLRQDO different conditions occur due to several intrinsic and extrinsic variables that must be controlled to form groups of greater homogeneity. Objective: To enhance personal-social, ¿QH PRWRUDGDSWLYH JURVV PRWRU DQG OLQJXLVWLF VNLOOV DPRQJ FKLOGUHQ ZLWK 'RZQ V\QGURPH and compare them with typically developing children, matched for gender, socioeconomic status and mental age, while controlling some variables that interfere with the global GHYHORSPHQW 0HWKRGV 7KH HWKLFDO DVSHFWV ZHUH IXO¿OOHG &DVH 1R 7KH IROORZLQJ inclusion criteria were considered: participants without a history of prematurity, very low ELUWK ZHLJKW FRQJHQLWDO K\SRWK\URLGLVP VLJQL¿FDQW KHDULQJ DQG YLVLRQ SUREOHPV DQG VLJQV of Autism Spectrum Disorder. After the inclusion criteria were considered, 40 children participated in the study, of which 20 had Down syndrome (experimental group -EG), these being of both genders and with chronological ages ranging from 38 to 63 months, and the other 20 being typically developing children (control group -CG), matching the EG in terms of gender, socioeconomic status and mental age, with this age ranging from 13 to 50 months. The evaluation consisted in applying the Denver Developmental Screening 7HVW ,, D WHVW WKDW DVVHVVHV DUHDV VXFK DV SHUVRQDOVRFLDO ¿QH PRWRUDGDSWLYH OLQJXLVWLF and gross motor development. The results were subjected to statistical analysis using 6WXGHQW ¶V WWHVW 5HVXOWV $ VWDWLVWLFDOO\ VLJQL¿FDQW GLIIHUHQFH ZDV YHUL¿HG EHWZHHQ WKH JURXSV IRU WKH ODQJXDJH DQG ¿QH PRWRUDGDSWLYH DUHDV &RQFOXVLRQ &KLOGUHQ ZLWK 'RZQ V\QGURPH VKRZHG ORZHU SHUIRUPDQFH LQ ODQJXDJH DQG ¿QH PRWRU VNLOOV ZKHQ FRPSDUHG ZLWK W\SLFDOO\ GHYHORSLQJ FKLOGUHQ 7KHUH ZDV QR VWDWLVWLFDOO\ VLJQL¿FDQW GLIIHUHQFH LQ JURVV motor and personal-social areas. It is worth mentioning the importance of controlling the variables to deal with more homogeneous groups.
INTRODUCTION
Down syndrome (DS) is a type of chromosomal abnormality that causes a range of physical, intellectual and clinical symptoms affecting individuals of different races, ethnic groups, and socioeconomic classes. Although the clinical presentation may vary, it is possible to predict structural alterations in the central nervous system, congenital heart disease, immunodeficiency, metabolic disorders, gastrointestinal problems, and also the characteristic physical phenotype, among others 21 . It is striking due to global alterations in the development process, involving motor, language, cognitive, self-care and personal-social dimensions 11 DQG LW LV DVVRFLDWHG ZLWK VSHFL¿F behavioral phenotypes 26 . The alterations found in different development areas are not always SURSRUWLRQDO DOWKRXJK HDFK DUHD LQÀXHQFHV DQG LV LQÀXHQFHG E\ RQH DQRWKHU 5, 6, 11, 15, 16, 20, [26] [27] [28] . Alterations in motor skills are expected, mainly due to neuroanatomical and physiological changes that cause muscle hypotonia, alterations in primitive UHÀH[HV MRLQW K\SHUPRELOLW\ DQG WKH\ DOVR KDYH D bearing on postural control and muscle synergy 2, 18, 22 Such alterations directly interfere with exploitation of the environment, causing a reduction of crucial stimuli and experiences for the development of language, cognition and socialization 22, 29 . The cognitive development of children with DS seems to be characterized by differences between individuals 26 'H¿FLHQW FRJQLWLYH VNLOOV GXH WR DQ LQWHOOHFWXDO SUREOHP ZLOO GLUHFWO\ LQÀXHQFH WKH processing of information, thus causing alterations in attention, memory, language acquisition and other development skills 4, 7 .
In the personal-social and self-care areas, WKH LQÀXHQFH RI IDPLO\ JXLGDQFH DV ZHOO DV WKH environment in which the children are inserted, is outstanding, considering the stimulation input they receive 1, 13, 20, 23 added to the opportunities for acting autonomously and independently throughout the different growth stages. The performance of children with DS tends to be backward in these areas.
The development of language occurs with delay and tends to follow the stages of typically developing children, despite the heterogeneity verified in the language performance of children with DS. Alterations in semantic, phonological, syntactic and pragmatic aspects are expected 9, 24, 28, 31 . In this case, social development is closely related to the language development, and both are prone WR HQYLURQPHQWDO LQÀXHQFH 16 . Although literature VKRZV WKDW RQH GHYHORSPHQW DUHD LQÀXHQFHV WKH other, there are gaps concerning the understanding of alterations and transformations that characterize these children's development 26 . The literature shows that the performance of children with DS is not homogeneous 2, 14, 19, 21, 30 . This performance may be related to different variables that interfere with development such as, for instance, anatomophysiological conditions of the central nervous system, congenital hypothyroidism, hearing and vision losses, presence of behavior patterns in the autism spectrum, prematurity and low weight, among others.
Considering what has been mentioned, the objective of this study was to verify personal-social, ¿QH PRWRUDGDSWLYH JURVV PRWRU DQG ODQJXDJH skills of children with Down syndrome, and compare them with typically developing children matched for gender, socioeconomic status and mental age, controlling some variables that affect overall development such as congenital hypothyroidism, SUHPDWXULW\ ORZ ELUWK ZHLJKW VLJQL¿FDQW KHDULQJ and vision problems and characteristics of the Autism Spectrum Disorder.
METHODS
Before its execution, this study was submitted for the appraisal and approval of the Research Ethics (CCEB, 2011) 3 was used to check socioeconomic status. This instrument considers the family ownership of items (material assets) and the level of education of the person responsible for the family.
The Childhood Autism Rating Scale (CARS), of Brazilian standardization 17 , was used to verify the symptoms of Autism Spectrum Disorder.
After the inclusion criteria were applied, 40 children participated in the study, 20 with Down syndrome (Experimental Group -EG), of both genders and chronological age from three years and two months to six years (mean of four years and ¿YH PRQWKV DQG W\SLFDO GHYHORSLQJ FKLOGUHQ (Control Group -CG), matched to the EG for gender, socioeconomic status and mental age, aged from one year and one month to four years and two months (mean of two years and six months). Some children did not qualify for the inclusion criteria: in the EG, there were two children who had been born preterm, three children who had been born severely underweight, two with congenital hypothyroidism, one with signs indicative of Autism Spectrum Disorder, one who had failed in the neonatal hearing screening, two who did not attend regular school, and one who had initiated rehabilitation procedures after the sixth month of life.
After signing the Informed Consent Form, the legal responsible people answered an anamnesis protocol with information about the early life of the participant.
The birth weight of EG participants ranged from 1850 g to 3880 g, with a mean of 2706 g, while the weights of the CG participants ranged from 2500 g to 3850 g, with a mean of 3187 g. Regarding aspects of general health, as reported in the anamnesis, the EG participants showed one or more of the following health problems: heart disease (30%), alterations to the stomach and duodenum (10%), myopia (10%) and jaundice (10%). EG children that had myopia used corrective lenses. In the CG, no alterations were reported.
The studied participants were classified in classes A (10%), B (60%), and C (30%) for the socioeconomic status.
Regarding the participant´s education, the EG children were distributed in Nursery (50%) and Kindergarten (50%) classes, while the CG children attended Mini-Nursery (50%), Nursery (45%) and Kindergarten (5%) classes.
The evaluation consisted in applying the Denver Development Screening Test II 10 that considers four GHYHORSPHQWDO DUHDV QDPHO\ SHUVRQDOVRFLDO ¿QH motor-adaptive, language and gross motor.
The 
RESULTS

Characterization of casuistry
In Figure 1 , the profile of participants is characterized in terms of gender, chronological and mental age.
The steps and age of acquisition of the milestones of psychomotor development are shown in Figure 2 .
In this casuistry, the acquisition of cervical spine equilibrium in the EG occurred at ages between 3 DQG PRQWKV ZLWK D PHDQ RI PRQWKV VLWWLQJ without support occurred from the 7 th to the 38 
F=female; M=male; CG=control group; EG=experimental group 
DISCUSSION
The sample of this study was designed to control important variables that have a bearing on child development, such as mental age, socioeconomic status, gender, birth at full term, birth weight, and absence of comorbidities, such as characteristics of the Autism Spectrum Disorder, metabolic alterations for congenital hypothyroidism and diagnosis of VLJQL¿FDQW KHDULQJ DQG YLVLRQ SUREOHPV ZKLFK allowed a more homogeneous sample.
Prematurity is considered an important biological risk for development delay. The literature shows that preterms, mainly those with low weight, come into the world in a very marked condition of general weakness that usually puts them in a situation of risk, not only of survival, but also of possible shortcomings in terms of development 8 . According to the inclusion criteria, no child of the sample showed a history of prematurity.
Congenital hypothyroidism is frequent among individuals with DS. Indeed, thyroid hormones are vital for the development of the central nervous system, particularly during childhood, as they affect the neuronal migration and differentiation, the activation of the sympathetic nervous system, synthesis and secretion of neurotransmitters and the processes of myelination. Untreated hypothyroidism can intensify several symptoms associated with DS during childhood such as psychomotor development, somatic and intellectual growth 19 . Thus, the sample was controlled considering the range of variables interfering in the process of global development of children with DS.
Recent research studies show that children ZLWK '6 FDQ SUHVHQW FKDUDFWHULVWLFV WKDW IXO¿OO the diagnosis criteria for the Autism Spectrum Disorder 30 . The sample was controlled in such a way that no child included in the study presented characteristics of the spectrum associated with DS.
One factor considered of risk for the alteration of the development is the presence of congenital heart disease. However, this was not an exclusion criterion in this study, although authors did state that children with DS who presented congenital KHDUW GLVHDVH VKRZHG PRUH GLI¿FXOWLHV WR UHDFK WKH motor milestones when compared with children with DS who did not have a history of these associated alterations 2 . Individually analyzing the performance of the six children with DS that showed heart GLVHDVH SDUWLFLSDWLQJ LQ WKLV VWXG\ ZH YHUL¿HG that only one of them showed cervical equilibrium, LQGHSHQGHQW ZDONLQJ DQG SURGXFWLRQ RI ¿UVW ZRUGV notably superior (older age in the acquisition of development milestone) than the mean of the EG.
Analyzing Table 1 , in the personal-social area, ZH REVHUYHG QR VWDWLVWLFDOO\ VLJQL¿FDQW GLIIHUHQFH between the groups, although the EG children had a chronological age superior to the CG. The personalsocial area has been considered the development area that change the least among children with DS 13,20,23 , although it is not possible to establish WKHVH FKLOGUHQ ¶V VRFLDO SUR¿OH DV WKLV VNLOO GHSHQGV on many variables that are usually found in the particular social environments they attend. Indeed, children with DS are seen as extremely sociable and affectionate, and they also have an easy temperament. However, although these individuals KDYH ¿WWHG WKLV VWHUHRW\SH WKH WHPSHUDPHQW LV E\ no means uniform 23 , since personal-social skills depend on the environment needs.
With effective social interactions and relationships initiated as early as possible, children tend to become more productive, showing the positive LQÀXHQFHV RI VXFK LQWHUDFWLRQV DQG UHODWLRQVKLSV that provide the social matrix for their overall development. The children who participated in this study started their intervention procedures still in WKH ¿UVW WULPHVWHU RI OLIH DQG SDUWLFLSDWHG LQ DQ educational system from an early age, which may have contributed to these results.
The difference regarding the educational degree of the groups in this casuistry is noteworthy due to the chronological age, since the classes in the Brazilian educational system are formed considering chronological age rather than level of development DQGRU DELOLW\ 7KLV ¿QGLQJ FRXOG UHSUHVHQW GLIIHUHQW degrees of stimulation for children from different JURXSV EHFDXVH RI WKH VSHFL¿F FXUULFXOXP IRU HDFK educational program.
The language area was the most impaired when comparing the groups, even considering that this study has strict control over the variables. We emphasize that the language skills required in the Denver II test referred mainly to the expression of concepts and production of words.
,Q D SUHYLRXV VWXG\ ZH DI¿UP WKDW H[SUHVVLRQ skills are more impaired than the receptive ones in this population 9 , and that, regarding the cognitive SUR¿OH WKH\ SUHVHQW DOWHUDWLRQV YDU\LQJ IURP PLOG to severe. Language is the most extensively studied area in the context of the cognitive system, often giving a particular character to this performance considering the many involved variables 31 . 5HJDUGLQJ WKH SHUIRUPDQFH LQ WKH ¿QH PRWRU DGDSWLYH VNLOO D VWDWLVWLFDOO\ VLJQL¿FDQW GLIIHUHQFH between the groups was found. In the Denver II test, this area verifies skills that include manual coordination, stimulus organization, accomplishment of delicate features, handling of small objects, involving, mainly, the cognitive and visual-motor skills. Studies show that the ¿QH PRWRU FRRUGLQDWLRQ LV RIWHQ LPSDLUHG LQ WKHVH individuals 6, 22, 29 . The study by Santos, et al. 14, 18 . The delay in the neuropsychomotor development is an indication that there are alterations in the acquisition of skills in other development areas 14 , PDLQO\ LQ WKH ¿UVW \HDUV RI OLIH DV WKH PRYHPHQW is considered the basis for the learning of new skills. Through the motor action, the child has the possibility to explore spaces, objects and their relationships. Thus, the motor limitation may FDXVH GLI¿FXOWLHV RI LQWHUDFWLRQ DQG PDQLSXODWLRQ of objects, with a loss of opportunities to develop the repertoire of learning experiences. The action creates and elicits cognition, through praxis, which has a form of mental planning that regulates, controls, integrates, elaborates and executes the child's intentions 12 . In the comparison between the (* DQG WKH &* WKHUH ZDV QR VWDWLVWLFDOO\ VLJQL¿FDQW difference in the gross motor skill. However, we must emphasize that these groups were matched considering mental age. Thus, the EG children showed chronological age superior to the CG children, which approximated the performance of these groups regarding the gross motor aspect. It LV SRVVLEOH WR DI¿UP WKDW FKLOGUHQ ZLWK '6 VKRZHG an altered performance in this aspect because this performance was similar to the ones of younger children with TD.
Considering the difference of performance in the areas evaluated for each group, we noticed that children with DS showed better performance LQ WKH SHUVRQDOVRFLDO DUHD IROORZHG E\ WKH ¿QH motor-adaptive and gross motor areas, and worse performance in the language area. A different behavior pattern was shown by children with TD, ZKR VKRZHG D EHWWHU SHUIRUPDQFH LQ WKH ¿QH PRWRU adaptive area, followed by the language, gross motor and personal-social areas.
The literature shows that the heterogeneity in the performance of children with DS, and suggest longitudinal studies aimed to evaluate the process of language development within this population throughout the years 1, 15, 24, 26 . Reflecting on the methodological path that reached its peak with these results, the importance of studies that show a control of variables is emphasized as a way to get more homogeneous groups. On the other hand, the sample group is expected to be smaller with such control of variables. A restriction of this study to be emphasized is the absence of an analysis of the participants' central nervous system conditions by image exams, and the fact that individuals with congenital heart disease were not excluded.
In addition to the importance of matching of groups considering mental age, socioeconomic status and gender, as well as the control of variables considered as risk factors for development alterations, including premature birth, very low body weight, and congenital hypothyroidism, it is necessary to study these aspects while considering the anatomo-functional conditions of the nervous system of children with DS, for they would provide relevant information regarding the functioning of the processes that involve development. Longitudinal studies following the development of children with DS will be important to deepen the knowledge on this population development rhythm.
CONCLUSION
Children with DS showed an inferior performance LQ ODQJXDJH DQG ¿QH PRWRUDGDSWLYH VNLOOV ZKHQ compared with typical developing children matched for mental age, gender and socioeconomic status. 7KHUH ZDV QR VWDWLVWLFDOO\ VLJQL¿FDQW GLIIHUHQFH LQ the gross motor and personal-social areas.
